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TITLE 

METAL- AIR C ELL 

FIELD OF THE INVENTION 

The present, invention relates to an electrochemical 
5 cell. More particularly, it relates to a metal-air cell 
having a spring for controlling whether the cell is an 
opened system or a closed system. 

DESCRIPTION OF THE RELATED ART 
Electrochemical cells, such as metal-air cells, include 
10 an air permeable cathode and a metallic anode separated by 
an aqueous electrolyte. During discharge of a metal-air 
cell, such as a zinc-air cell, oxygen from the ambient air 
is converted at the cathode to hydroxide, zinc is oxidized 
at the anode by the hydroxide, and then water and electrons 
15 are released to provide electrical energy. 

To operate a metal-air cell, it is necessary therefore 
to' provide a supply of oxygen (air) to the cathode of the 
cells. Various structures of the metal-air cells have been 
utilized. For example, U.S. patent number 5,362,577 to 
20 Pendicini discloses a metal-air cell with a case having a 

plurality of openings for exposing the cathode of the metal- 
air cell to the atmosphere to allow air, to pass through for 
reaction at the cathode. 

However, the cathode is constantly exposed to air even 
25 when the metal-air cell is not in use. This causes the 
metal-air cell to discharge, thereby leading to leakage 
current and a reduction in cell performance and lifetime. 

SUMMARY OF THE I1SVENTION 

30 in view of the above disadvantages, an object of 

the invention is to provide a metal-air cell comprising a 
spring and o-ring. By the innovation of metal-air cell of 
the present invention, an adjustable air inlet is formed to 

1 
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control whether the cell is an opened system or a closed 
system. 

The above object is attained by providing a metal-air 
cell having an anode/electrolyte and a cathode with a 
5 separator positioned there-between, said cell comprising: a 
container having an upper interior surface and a lower 
interior surface for housing said anode/eleclioly te and said 
cathode; a spring disposed on said upper interior surface; a 
cover electrically connected to said cathode, and having at 
10 least one recess; at least one o-ring disposed on said lower 
interior surface, facing said at leastj one recess; wherein 
said spring is compressed when a predetermined force is 
applied so that said at least one o-ring and said at least 
one recess are separated/ thereby forming an inlet to 
15 introduce air for electrochemical reaction, and said spring 
is expanded when said predetermined force is removed so that 
said at least one o-ring is inserted within said at least 
one recess to obstruct the air* 

Furthermore, in the metal-air cell according to the 
20 present invention, the predetermined force can be 
applied by a cell holder. 

Furthermore, in the metal -air cell according to 
the present invention, the container can be a can 
shaped container. 
25 Furthermore, the metal-air cell according to the 

present invention can further • comprise a gas- 
permeable membrane disposed around said cathode and 
along said interior sidewalls to prevent moisture and 
carbon dioxide from passing the cell. Moreover, the 
30 gas-permeable membrane can comprise a hydrophobic 
material . 

The anode is preferably zinc, and the cathode is 

i 

consists of catalyst such as manganese dioxide. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The preferred embodiment of the invention is 

hereinafter described with reference to the 

5 accompanying drawings in which: j 

FIG. 1 is a cross-sectional side view of the 

metal-air cell of the preferred embodiment of the 

present invention not in use; 

FIG. 2 is a cross-sectional side view of a cell 

10 holder suitable for the metal-air cell of the 

preferred embodiment of the present invention; and 

FIG. 3 is a cross-sectional , side view of the 

s 

metal-air cell put in the cell holder shown by FIG. 2. 

15 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to FIG.l, and FIG. 3, the drawings show a 
metal-air cell according to an embodiment of the present 
invention, consisting of an anode/electrolyte 12 and an air 
cathode 16 with a separator 14 positioned there-between . 

20 The metal-air cell can be, for example,; a zinc-air cell. 

A container 30 having an upper interior surface US and a 
lower interior surface LS is provided for housing the slurry 
anode/electrolyte 12 and the air cathode 16 consisting of 
catalyst and carbon blacic. In this embodiment, the containei 

25 30 is can-shaped; however, it is understood that other 

shapes carT b-e used. A flexible spring t 24 is disposed on the 
upper interior surface US, between a metal cover 22 and a 
container 30. A plastic seal 20, preferably polyester, is 
attached to the anode/electrolyte 12 and the air cathode 16, 

30 An electronic conductor 10 is formed within the central 

portion of the container 30, between the metal cover 22 and 
the epoxy cover 36, for collecting the current. 
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An electronic conductor 38 is formed along the epoxy 
seal 36 and extended along the outer surface of the air , 
cathode 16 to electrically connect with! the cathode 16, and 
collect the current, A cathode cover 40, having a circular 
5 recess 42 as shown in FIG- 3 and a tip 43, is attached on the 
electronic conductor 38. Preferably, a gas-permeable 
membrane 18 comprising a hydrophobic material such as a 
polymeric material is disposed around the air cathode 16, 
between the interior sidewalls of the container 30 and the 
10 air cathode 16, thereby preventing electrolyte leakage 

and/or moisture from exiting the ceil. An o-ring 28 is 
disposed on the lower interior surface LS, wherein the o- 
ring is aligned with and facing the recess 42. A neutral 
cover 32 and a metal shrink label 34 are formed to protect 
15 the ' metal-air cell from short and external damages 
respectively • 

FTG.2 illustrates a cell holder 50 capable of 
communicating with an external circuit including a holder 
spring 52 and a support 54, In this embodiment of the 
20 invention, support 54 is used to provide a predetermined 
force on tip 43 when the metal-air cell is placed in cell 
holder 50. However, it is understood that this 
predetermined force may come from other sources. 

When the melal-air cell is not in Use, as shown in FIG.l, 

i 

25 the spring 24 is expanded so that the o-ring 28 is inserted 
within the circular recess 42, thereby obstructing the 
passage of air. In this closed system, the cathode is not 
exposed to air, and therefore the qas transfer is stopped. 

When the metal-air cell is placed in the cell holder 50, 

30 the predetermined force is applied by support 54 of the cell 
holder 50 to tip 43 of the metal-air cell. By this means, 
the spring 24 "is compressed so that the o-ring 28 and the 
recess 42 are separated, thereby forming inlet 60. In this 
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open system, air is introduced through inlet 60 to air 
cathode 16, allowing for electrochemical reaction to provide 
electronic energy. 

When the metal-air cell is removed from the cell holder 
5 50, the spring 24 is once again expanded so that the o-ring 
28 is re-inserted into recess 42 to obstruct air and stop 
the gas transfer . 

According to the of metal-air cell of the present 
invention, at least one circular recess and corresponding 0- 
10 ring are provided. However, it is understood that more than 
one recess and o-ring can be utilized. The insertion and 
removal of the at least one o-ring into, the corresponding at 
least one circular recess closes and opens air inlet 60, 
thereby controlling whether the system is opened or closed* 
15 By this means, the lifetime and performance of the metal-air 
cell can be improved. 

While the invention has been described with reference 
to various illustrative embodiments, the description is not 
intended to be construed in a limiting sense. Various 
20 modifications of the illustrative embodiments, as well as 
other embodiments of the invention, will be apparent to 
those persons skilled in the art upon reference to this 
description. It is therefore contemplated that the appended 
claims will cover any such modifications or embodiments as 
2b may fall within the scope of the invention defined by the 
following claims and their equivalents- 
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What is claimed is : 



1 1. A metal-air cell having an anode/electrolyte and a 

2 cathode with a separator positioned there-between, said cell 

3 comprising: 

4 a container having an upper interior surface and a 

5 lower interior surface for housing said anode/electrolyte 

6 and said cathode; j 

7 a spring disposed on said upper interior surface; 

8 a cover electrically connected to said cathode and 

9 having at least one recess; 

10 at least one o-ring disposed on said lower interior 

11 surface facing said at least one recess; 

12 wherein said spring is compressed when a predetermined 



13 force is applied so that said at least one o-ring 'and said 

14 at least one recess are separated, thereby forming an inlet 

15 to introduce air for electrochemical reaction; and said 

16 spring is expanded when said predetermined force is removed 

17 so that said at least one o-ring is inserted within said at 

18 least one recess to obstruct the air. 
1 



1 2. A metal-air cell as claimed in Claim 1, 

2 wherein said predetermined force is applied by a cell 

3 holder . 

1 

1 3. A metal-air cell as claimed in Claim 1, 

2 wherein said container is a can-shaped container. 
1 

1 4 . A metal-air cell as claimed in Claim 1, 

2 further comprising a gas-permeable \ membrane disposed 

3 around said cathode and along s aid 1 inter ior sidewalls 

4 to prevent moisture from exiting the cell . 



1 
1 
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1 5. A metal-air cell as claimed in Claim 4, 

2 wherein said gas-permeable membrane comprises a 

3 hydrophobic material. 
1 

1 6. A metal-air cell as claimed in Claim 1, 

? wherein said anode is consisted of pine. 

1 



7 



j 



Client f s jref: electrochemical cell 
File: Q640-5123US/ final/ Jessica Chen 

ABSTRACT OF THE DISCLOSURE 

A metal-air cell having an anode/electrolyte and a 
cathode is disclosed. The metal-air cell comprises a 
container having an upper interior surface and a lower 
interior surface for housing said anode/electrolyte and said 
cathode; a spring disposed on said upper interior surface; a 
cover electrically connected to said cathode, and having at 
least one recess; at least one o-ring disposed on said lower 
interior surface facing said at least one recess. The 
spring is compressed when a predetermined force is applied 
so that said at least one o-ring and said at least one 
recess are separated, thereby forming an inlet to introduce 
air for electrochemical reaction. The spring is expanded 
when said predetermined force is removed so that said at 
least one o-ring is inserted within saicl at least one recess 
to obstruct the air. 
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I believe I am the original, first and sole inventor (if only one name is listed below) or an original, 
first and joint inventor (if plural names are listed below) of the subject matter which is claimed and for 
which a patent is sought on the invention entitled 

"METAL-AIR CELL" 

the specification of which 

(check one) 

S3 is attached hereto. 
□ was filed on 



as United States Application No. or PCT International 



Application Number __ 
and was amended on 



(if applicable) 

I hereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information 
known to me to be material to patentability as defined in Title 37, Code of Federal Regulations, 
Section 1 .56. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119(a)-(d) or 
Section 365(b) of any foreign application(s) for patent or inventor's certificate, or Section 365(a) of 
any PCT International application which designated at least one country other than the United 
States, listed below and have also identified below, by checking the box, any foreign application for 
patent' or inventor's certificate or PCT International application having a filing date before that of the 
application on which priority is claimed. 



Prior Foreign Application(s) 



(Number) 



(Country) 



(Number) 



(Country) 



(Number) 



(Country) 



(Day/Month/Year Filed) 



(Day/Month/Year Filed) 



(Day/Month/Year Filed) 
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□ 
□ 



Form PTO-SB-01 (9-95) (Modified) 



P02/REV02 



Patent and Trademark Off ice-U.S. DEPARTMENT OF COMMERCE 



Page 2 of 3 



I hereby claim the benefit under 35 U.S.C. Section 119(e) of any United States provisional 



application(s) listed below: 


(Application Serial No.) 


(Filing 


Date) 


(Application Serial No.) 


(Filing 


Date) 


(Application Serial No.) 


(Filing 


Date) 



I hereby claim the benefit under 35 U. S. C. Section 120 of any United States application(s), or 
Section 365(c) of any PCT International application designating the United States, listed below and, 
insofar as the subject matter of each of the claims of this application is not disclosed in the prior 
United States or PCT International application in the manner provided by the first paragraph of 35 
U.S.C. Section 112, I acknowledge the duty to disclose to the United States Patent and Trademark 
Office all information known to me to be material to patentability as defined in Title 37, C. F. R., 
Section 1.56 which became available between the filing date of the prior application and the national 
or PCT International filing date of this application: 



(Application Serial No.) 


(Filing Date) 


(Status) 




(patented, pending, abandoned) 


(Application Serial No.) 


(Filing Date) 


(Status) 




(patented, pending, abandoned) 


(Application Serial No.) 


(Filing Date) 


(Status) 




(patented, pending, abandoned) 



I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that 
such willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 
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Elizabeth M. Roesel, Reg. No. 34,878 

David C. Isaacson, Reg. No. 38,500 
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Michele Burns, Reg. No. 44,576 
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Lawrence D. Eisen, Reg. No. 41,009 
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